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TITLE: THE. MOON, THE SUN, AND TIDES 


: : WCONCEPT:, I-A, < aa: ° 
I. The earth is a finite natural system.. 

‘ - rT 

‘ ‘ A. THE PROPERTIES ANB INTERACTIONS OF WATER, AIR, AND THE , 
PHYSICAL EARTH SET THE LIMITS OF THE NATURAL SYSTEM. Z 


**MARINE CONCEPT: 2.23 


"2. The oceans interact with the ‘earth and‘ its atmosphere. 


v7] 


2.2 The ocean waters are influenced by\ the earth's rotation, Ps 
¢ révolution, and position in the solar system. 


2.23 TIDES RESULT FROM GRAVITATIONAL FORCES OF THE EARTH, 
THE MOON, AND‘THE SUN. 


¢ 
SUBJECT: Earth Science 
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ceptual Scheme for Population-Environment Studies, 1973. Cost $2.50. 


** From Maring Environment Proposed Conceptual Schéme, 1973. No charge. 


Both conceptual schemes are available from Robert W. Stegner, Populatton-Environment 
Curriculum $tudy, 310 Willard Hall, University of Delaware, Newark, DE 19711. 
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‘INPRODUCTION: 


Since early times, man has, Been conscious of the sea's periodic rise and 
fall. Those who lived near the shore or who depended upon the sea's bounties 
for existence soon learned ‘the pattern of, the water's movement. Man learned 
that the behavior of fish and other creatures of the sea was determined to a 
large extent by the condition of the tide. He also learned that the sea's rise 
and fall could be used .to his advantage such as in freeing objects from a muddy 
bottom-and for beaching-boats. As man progressed in technology and his activities 
became more complex, his need to plan ahead became mora important. For people 
working along the coast as commercial fishermen, pilots of boats, etc., the 
ability to predice@iftes became a necessity. Today tides can be predicted years 
in advatice. PredictHhons are fairly accurate, but limited insofar as the wind 
current; air pressure, and run-off from rivers can appreciably affect the tides. 

Knowledge of tidal movement is important to all phases of marine science, 
Greater ranges between high tide and low tide mean to the marine biologist that 
the sea animals of such areas must adapt to long periods’of submergence and 
exposure. Predictions of tidal times, and height are essential not only to 
the pilot of a marine research vessel, but to a marine ecologist and a teacher 
planning a field trip to the beach or marsh as well. 


OBJECTIVES 
At the conclusion of this unit the student should be able to explain 
in writing, using appropriate diagrams: 


a. Why the earth experiences a high tide on both the side facing the 
moon and the side.facing away from the moon. 


b. What effect perigee and apogee have on the tides. 
‘ 
Ce The different types of tides, such as spring and neap tides, diurnal, 
semidiurnal, and mixed tides, 


d. What effect the sun has on ocean tides, particularly at perihelion 
and aphelion, 


Given a tide table and a table of tidal differences, the student shonld 
be able to: 


a. Determine the time of high tide or low tide and the total tidal range 
at-a particular place included in the table. 
= 
b. \Graph the tidal range for a particular place over a given period 
of time. 
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SCHEDULE ; ; ; 
First Day . | : 


x9 
e 


Pre-Test, p. 17 ¢ 
Teacher Background information a accompanying overheads, pp. 3-8 
Activity 1, p. 9 ’ 


Second Day 


Typical Tide Curves, pp. 10-11 
Tide Tables, pp. 12-14 


Third Day 


Activities 2 and 3, pp. 15-16 
Post-test, p. 19 
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TEACHER BACKGROUND 
On all the seacoasts of the earth, the ocean waters rise and fall daily, 

in a rhythmic movement known as the tides, The tides are obviously related to 

the moon, Like the moon rise, they occur fifty minutes later each day on ‘the 

average. ‘The tidal range (i.e. the difference between high tide and low tide 

levels) is larger at the times of new and full moon. and smaller at times of 

quarter moon, Sir Isaac Newton was the first to explain how the moon and tides 

are related. Using his law of gravitation, Newton explained the production 

of tidés by the moon as an effect of the difference in the gravitational 

attraction for the solid earth and the ocean waters, The oceans on the side 

of the earth facing the moon are nearest the moon and are therefore attracted > 

most strongly. ‘The waters.on the far side are attracted least. The solid 

earth is attracted at it's center of gravity. The moon's attraction for the 

waters on the near side is stronger than its attraction for solid earth; this 

causes these waters to rise or bulge. This is the direct high tide. On the 

far side of the earth the moon' s attraction for the waters ls less than that 

for solid-earth. Here the waters bulge away from the surface in an indirect 

or opposite high tide. » Halfway between the high-tide points, two areas df 

low tides are formed by the withdrawal of water to high tide locations. 


._ As the earth-rotates on its axis, it. brings,all parts of the surface 
under the moon in 24 hours and 50 minutes. In 1/4 of this time (roughly 6 
hours and 13,minutes) each moves from high tide or low tide. “After 12 hovrs 
and ‘26 minutes the tide changes’ again. As the earth rotates, the tides continue 
to rise and*fall rhythmically in.a cycle that is fepeated about fifty minutes 
‘later @ach day. 7 ; . \ 
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Some coastal areas may oe a diurnal tidal cycle--with only one high tide 
and one low tide a day, e.g., the Gulf of Mexico. Two daily high ‘and low 


tides are typical of both.sides of the Atlantic Ocean. This meets a 
ssemidiurnal tidal cycle. ‘ 


The sun has the same gravitational effect on the earth's Waters that the ° 
moon hag, but because of its greater distance from the earth this effect is only 
about half as great as the moon‘’s, While the moon is the ch4ef maker of. tides, 
the sun can help or hinder the moon's effect. Tides are Always high on the 
part of tbe earth in line with the moon and low on parts/ that are at right 
angles to the moon. But when ‘the sun is in line with the moon, its effect is 
added to the moon's, When the sun-earth line is at right angles to the /’ . 
moon-earth line, the sun's effect is oppased to the moon's, 


At new moon and full moon phases both sun and moon are causing high tides 
and low tides. at the same places on the earth. fhis results in higher high 
tides and lower low tides. The tidal range is greatest at these times. These 
‘tides are called spring tfdes., They occur twicé every month dnd are not 
related to the season of spring. 


/ : 

At first quarter and third quarter phases gf the moon the sun is ina 
position to raise the moon's low tide levels a to lower the moon's high 
tide levels, This results in lower high tides /and higher low bases These 
tides are called neap tides. (Neap means scanty. )— 

/ 

Another variation in the height of the tide is the result of the moon's 
‘elliptical orbit around the earth. Ae perigee, the nearest point.in its orbit, 
the moon is fifteen thousand miles closer than it is at-apogee, the moon's 
farthest point in its orbit. “At perigee, smaller distance causes tides which 
are twenty percent higher and lower than average. Perigee and apogee both 
occur once a lunar month (i.e.,'once during lunar orbit); rarely does this 
coincide with the in-phase alignmént of sun, earth and moon. But at least 
twice a year both effects coincide;full moon or new moon occurs at perigee, 
The perigee tides add to the spring tides to produce perigee spring tides, 

the highest tides of the year. 


As we have said, the sun also affects the tides. Once a year (January 3) 
the earth's elliptical path around the sun is such that it is at its nearest 
point to the sun, perihelion. Gravitational attraction is greatest at, this 
time; this causes higher high tides and lower low tides. Likewise; once a 
year (July 4) the earth is farthest from the sun; this is called aphelion. 

At this’ time, the attraction is smaller and this causes lower high tides 

and higher low tides. Perihelion perigee-spring tides ure the tides with ‘ 
the greatest range. They occur when the moon is nearest the ‘earth and at 

full or new moon and at;the time when the earth is nearest the sun. Conversely, 
aphelion apogee neap tides are tides with the smallest range. 
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The difference between the level of high tide and the level of low 
tide—tidal range--may vary for reasons other than the phase of the moon. 
Small lakes show no tides at all. Even a great lake such as Lake Michigan 
is raised only a couple of inches by the tides, In the open ocean the tidal 
range averages two to three feet but on the shores of the same ocean the 

_ tidal range may be as large as 60 feet, as in the Bay of Fundy on the coast 
of Nova Scotia, or as little as two feet, = in the Gulf of Mexico. 


Oceanographers have shown that the rite and shape of each ocean basin, 
gulf, or bay play a large part in determining how much its waters will rise 
_and fall under the differential pull of moon and sun. They also know that 

high tidal ranges develop when water is tunneled from the open oceans into 
V-shaped - bays such as the Bay of Fundy. Bays that become wider. from mouth 
to. sforeline spread out the incoming water and have small tidal ranges, 
e.g., as in the Gulf of Mexico. 


Direct and indirect tides also differ in height unless the moon is 
in line with the earth's.Equator, | 
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Figure 2 
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ACTIVITY I ae “pe 8 a 
ca ’ . ’ 
Materials needed: 2 spheres of unequal mass, with holes bored through their « : 
‘ centers. \ 
; 1 wooden dowel capable of aiding through the holes in the. 
\ Spheres and with a small hole at its mid-length. 
: 1 heavy piece of wood for a fulcrum. 


1 finish nail small enough to fit PaO the hgle in one dowel. 
l, empty spool of thread. 


¥ 
Set up as indicated in the figure: 


Wood Fulcrum 


Spin X and Y rapidly around the nail. 


1. What happens as the dowel revolves? . 


2. What larger objects might X and Y represent? 
e 


ANSWERS TO ACTIVITY I 


l. The spheres fly off the ends of the rod. 


~ ‘ 


2. X and Y represent the earth and moon, 
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» The variations in the*tide from day to day and from place to place are 


e illustrated-~in Figure 5, p.1l by the’ tide. curves for seven ports along the Atlantic | 
* and Gulf coasts of the United States. The tidal range for stations along the . 


Atfantic coast varies from place to place but the type of tide is uniformly 

. semidiurnal ‘with variations “dye to the change in the moon's distance and phase. 
‘Along the Gulf of Mexfco the-t4dal range is small.but the type of tide differs 
greatly. At Pensacola, Florida, the type of tide is diurnal while at other 
ports such as Galveston the. ihequality of tidal height is such that the tide ) 

- 48 gemidiurnal at the time the moon ig on. the Equator but it becomes diurna 
-around the times of maximum north and south declinatiqn’of the moon, In the 
Gulf of Mexico the principal variations in the tide are due to the changing 
declination of the moon.  \ | > , ; 


7 


_ In general, this shift from semi-diurnal to diurnal tides can be explained 
by referring to Figure 4 *, Latitud@ and longitude lines are marked on the 
twp hemispheres. The dark spot near 30° latitude represents the moon's 

» northernmast declination, 28° north, The rings around this spot, and the - 
corresponding spot in the southern hemisphere in the left diagram, indicate 


tide levels caused by the'moon's influences The innermost dash ring represents a 


tide level 1's; feet abovefaverage, The next two rings represent tide levels 

‘of 1 foot and 4 foot above.average respectively. The ring with dots represents 
average water levek apd rhe next outer ring represents a tide level % foot below 
average. The large outer ring indicates a water ‘level 1 foot below average. 


»~ Por simplicdty's sake, slet Galveston be an iskand on the 28th parallel. 
ds ‘the garth rotates, Galveston will go through a succession of high to low 
. tides in one revolution. ‘This can be seen by moving your finger along the 
thirtieth parallel. If, ‘however, the moon was at right angles to the ‘ff 
equator instead of the 28th parallel, the succession from high to low tides 
* would occur twice each day. One cycle would be attributable to the direct 
__ effect of the at as the other to’ the indfrect effect. — 
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TADE TABLES Pe ‘ 


Table 1 is a tide table for Breakwater Harbor, DelaWare. The date and 
day are given fn the first column and the time in the second column, The 
time is based on the 24-hour clock used by maminers. 0218 would be 2:18 a.m. 
while 1442 would be 2¥42 p.m. 0000 is 12 midnight and 1200 is 12 noon. 


The state of the tide is given in column three. Heights are reckoned 
from the data of soundings on charts of the locality which are based on the 
mean low water, A number preceded by a negative (-) sign means the level 
of the water is below mean low water. No sign before the number indicates 
the given height is above mean low water. eee . ¢ 


" Examplé : i 4? 


On October 13, 1970 low tide was to occur at 0024 (12:24 a.m. EST or” 
1:24 a.m DST) and the level of ‘the water was -0.3 below sea level. High tide 
‘occurred at 0648 (6:48 a.m.) and the level was 5.0 above sea level, The total 
tidal range for this area during the interval mentioned js obtained by eeeicereelly 
subtracting the low level from the high level. 5.0 - (-0.3) = 5.3 feet 


To compute the tide at a ates which rv not covered by the tide tables, 
a table of tidal differences is used. Table 2, p. 14, is'such a table. 


Example i . 


, 


. 


High. and low tides at Cape Henlopen, Delaware would occur 5 minutes before — 
their occurence at Breakwater Harbor, Delaware. Low tide at Mispillion River 
entrance would occur one hour after low tide occurs at Breakwater Harbor. 
The high water level would be 6.5 feet higher at the Mispillion River entrance : 
than at Breakwatér Harbor. : 
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: ' 42 34 | #2 39] -0.6! 0.0] 4.0) 4.8! 2.0 
139-15 174 38) 40 51) #1 02) -0.9) 0.0| 3.7] Hel 1.8 
39 1417639 40.37] 40 22] -1.0; 0.0! 3.6] 4.4] 1.8 
139 13. 74 39 60 8 - O4{ 0.7 0.0! 3.9) 4.7/1.9 
‘39 12 | % 40 [+0 a | 00 se] -0,¢| 0.0| 3.7) 4s] 1:8 
139 09 |74 42 | 40 45 {+0 09} 0.8 | 0.0!.3.8) 4.6] 1.9 
09 | 74 41 | +019! -0 19) 0.5! 0.0! 4.1 on 2.0 
139 07 | 74 43 | 40 06 | +0 04 0.8 | 0.0| 3.8] 4.6) 1.9 
06 |74 45 | 40 53 | 40 53 0.8 | 0.0} 3.8] 4.6{ 1.9 
ts OS 174 47 | 41 03 | 41 05] ~0.5} 0.0} 4.2) 5.0] 2.0 
[39 03 74 46 | 40 42 | 40 26] -0.5 0:0) 4.1] 5.0] 2.0 
39 02 | 74 48/90 02 | 40 02) 0.3] 0.0! 4.1} 5.0} 2.0 
3a 59 | 76 48 \2 15 | ~0 19] -0.5| 0.04 6.1] 5.0/°2.0 
\39 02°) 74 49 }#0 40 | 40 28) -0.5 | 0.04 4.1) 5.0) 2.0 
{ \ 
139 00 | 74 $0] 40 45 | 40 29] ~0.3 i 4.3) $.2/ 2.1 
38 89 | 74 $2] +0 54140 27] 0.2] 0.0 ‘| 5,3} 2.2 
38 97 | 78 $3} © 02 | 0 16] ~0.2| 0.0] 4.4! 5.3] 2.2 
3a 56174 55 | 40 02} -0 17} -0.3}] 0.0) 4s3| 8.2) 2.1 
| | 
; jon BREAKWATER WBR., 9.7% : 
38 |-0 a3 !-0 38| 0.0] 0.0! aa? <4 2.0 
$1 | 0 22) 21] 00.2] 0,0! 4.3] 5.2] 2.1 
26 46 1438 |20 10 © 04} 40.6] 0.0; 4.7! 5.6! 2.3 
38 58/7458 ~0 09 |-0 03] 0.8] 0.0! 4.9) 5.8/ 2.4 
39 02 | 74 56:'40 17 '00 26} 41.0] 0.0 $41) 6.1) 2. 
39 10} 76 54, 90 40 | 01 04] 41.5} 0.0] 5.6! 6.6) 2. 
39 12°75 02°40 53 H41 12) 01.6] 0.0° 9.71 6.7) 2, 
‘39 14 178 G2 «41 14 1o1 384 61.6] 0.0 5.7 6.712, 
39 I7 7 OO 42 46 /42 22 | 43.7 $.0\6.8!2, 
(39 26 | 78 O2 , 92 37443 23] 41.9] 0.0; 6.0] 7.0] 3. 
ian 15 08/40 33! 41 of] #1.6] 0.01 $,7| 6.7] 2. 
on REEOY POINT, p78) | 
3916 78:10 -205 -2 19: 00.4) -0.0: $.9' 7.0/2 
(30.17175.17 1 40 1a 49{ 0.5| 0,0: 6.0, 6.9, 3. 
i ! % ~ el 
‘sam '75 22-2 20 |-2 29] 00.5] 0.0! 6.0 6.9 3. 
‘30 23! 75 20; -1 10 | -2 14) eO.8 £0 6.0 6.8: 3. 
“39 23/79 14 90 05 [-O 24] 00.7 | 0.0 6.2, 7.043. 
'39 85 | 75-14. 60 27 |-0 13) 41.0] 0.0: 6.5 7.313. 
js aha apes ol 22] +0.6 ioe as wai 
i 
| jon BREACWATER HBR., 9.78 | | | 
' ! 
(38 59 | 75 07: 40 09 | 40 28/ 00.81 6.0! 4.9 5.9 2.4 
[92 03 79 12 | 40 18 [40 48) 2.2 20! $2! 6.2) 2.6 
39 08 78 13! 40 28 | 41 08] 41.6] 0.0) 6.5! 6.5) 2.7 
30 11575 1€.40 40 1 ot 211 61.57 0.0! $.61 6.5/8.8 
' on REEDY POINT, 9.78 ! 
39 18] 79 23-1 3 | -1 a 0.2 | 0.0/°8.7' 6.6 2.8 


i ) 
3 it! 
19° 
2% 


™ SREAKWATER WBR., 9.7% ' 


" gon b-eael 0.0] 0,0! 4.1) 4.9' 2.0 
pre tein a {4.15 6.9 8,2 
= ; 0.0: 4.4: $.2 2.2 


. 0,0 4.6 3.4 2.3 
(00D. 4.8 8.7 2.4 


Se 


+0 09 
40 35 
90 86) ol 32 
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ACTIVITY 2 


Make a labeled diagram showing “high and low tides in relation to the phases 
of the moon. . (You will need to inditate the positions of the moon and of 
the sun dn your diagram.) 


ANSWER TO ACTIVITY 2 


1, : 
High — <— High 
‘ New Moon and Full Moon ° 
rf a . 
- ia ” . 
, High > 


Moon at First and Third Quarter » * 


e @ * * 9 . 


f 


ACTIVITY 3 


Observe the relation of the tidal range ta the moon's phases from actual 


observations or the Tide Tables. 


Givegp Tide Tables for breakwater Harbor, Delaware, 1970 


Oct. 16 


From the information given above which Mays seem to indicate spring tides? 


Oct. 15 


Time 


H.M. 


0154 


0824, 
1436 | 


2048 


0236 . 


0906 
1524 


2136 


. 


Oct. 23 
id 


Oct. 22 


» 
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‘ Time HT. 


HM. Ft. 
0218 3.1 
0748 = 1.0 
1442 4.1 
2112) 0.9 
0324 3.2 
0848 ° 1.0 
1542 4.0 

0.8 


2206 


neap tides? -Indicate on which days new or full moon might occur and’ on 
which days first or third quarter,moon might occur. 


ANSWERS TO ACTIVITY 3 
a ee 


and neap tides on October 22 and 23, c 
on October 15 and 16 and first or third quarter moon might occur on’ 


October 22 and 23. 


4) 


- The information given indicates spring tiges on October 15 and 16 


New or full moon might occur 


ny 


mas she 


8. 


me . PRE-TEST { Ld 4? 
@ . AtY, 
What are the phases of the.moon? List them. *y ‘ 


Name two extra-terrestrial bodies that affect tides On Garp, + 


- 
‘ 


What is another name for "ebb" tide? _ 8 


At what times of the month are ‘the i tides highest? a ¢ 


Is it true that tides occurring ones spring ‘are called ' 
tides" 2 : oe i it 
, ee 


The sun is a much larger mass than the moon, Which has a greater 
effect o on the tides of earth and why? ‘ 


* 
Breakwater Harbor, Delaware, is located at 38°-47' latitude 75° 06! 
longitude. Cape Henlopen is 38° 48' latitude and 759 06' longitude. ~ 
Where would high tide“Oceur first - at Breakwater Harbor or at ¥ 


‘ 


Cape Henlopen? od ar ‘ 


How many high tides and low tides occur at Rehoboth Beach each day? — ) 
On the average, how long does it take between a high tide and the, ) 
next low tide? Is this figure the same for all East Coast beaches? 


. > * t 
° 
, 4 


Pe) 
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PRE-TEST (Answers) 
The phases are new, full, lst and 3rd quarter. , : 


The moo and the sun affect’earth tides. 
Low tide is sometimes referred to as "ebb" tide. 


Tides are ens and lowest when the moon is full or new and at ~ 

perigee, i.e., when the moon is nearest to earth. Tidal range ig 
smallest at lst and 3rd quarter and at‘apogee, i. e., when the moon 

is farthest from earth, : ay 


Spring tides occur ‘at full and new toon ‘during every season. 
The moon has a greater effect because it is closar to the earth. 


Cape Henlopen would experience high tide opproxinately five minutes , 
before Breakwater Harbor did. : 


‘Two high and two low occur each day. Therefore, there are approxi- 
mately 6 hours and l3 a - between tides. Yes. ' 


“ye? 


| 
~ 


' 


Le 


1 . a # es 0 a, 

, +s ‘ 
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“a > ; POST-TEST , * 


. 
© 


‘High tides occur on opposite sides of the earth at the same time. ' 


With respect to the moon, what causes these tides on both the near 
and far side of the earth? 

Why is it that the moon hag a much greater influence in producing 

tides on earth than does the sun, considering that the sun's size 

is so many times greater than that of the mbon? 


What are spring tides? How and when do they occur? 


the earth did not rotate would we’still have tides? If the 
arth always kept the same "face" toward the moon. (in the same way 
the moon does toward the earth), would there be any tides? = Z 


Do the gravitational forces of both the sun and moon affect tides 


-on earth? Explain why at certain times high tides are considerably 


higher and low tides lower than at other times. 


Using Tabies 1 and 2, pp. 13-14, find the time and height of high water 


. and the time and heighg of low water at Roosevelt Inlet, Delaware 


during the.p.m. of December 25, 1970. , 


Using Tables 1 and 2, pp. 13-14, graph the tidal range for 
Cape Henloyen between November 27 and December 6. 


f 


’ : . . 


‘ 
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POST-TEST (Answers) 

1. The tide on the near side occurs because of its closeness to the 
moon. On the far side the tide occurs becaus@water there is 
-farther from the moon than the center of mass, i.e., the earth is 
pulled “away” from the water. : 

‘2, The moon is much closer to the earth. The sun does cause tides on 
earth, but they are much smaller than those caused by the moon. 


:3. Spring tides are higher ‘high tides and lower low tides which occur . 
during new and fa@ll moons... 


A. 4 Non-rotation seule have no effect on tides. If the earth always 
kept the same face toward the moon, each location would always 
experience high tide, low tide or something in-between. This ‘applies 
to the lunar tides.’ The solar tides would still sweep around the | 

‘ earth, Though they are much smaller in effect than lunar tides they 
would be readily observed. , 
. 5. The gravitational forces of both the sun and moon affect tides on 
earth, When the moon is between the earth and the sun, tidal range 
is gréatest.. when the moon is at right angles to the earth-sun line, 
the tidal range is smallest. 


‘ “55 
6. Breakwater, Delaware, December 25, 1970 
‘ . e A ; ~ 
: HM. , Ft. 
° 1206.0 0.1 
1800 3.0 
2354 "0.0 _# 


Roosevelt Inlet er 


+ 1206 + 0013 = 1219 Low tide 12:19 p.m. | 
40.14 0.0 “# 0.1 * Height 0.1' feet above mean low water 
* 1800 + 0009 = 1809 High tide 6:09 p.m. 
3.0+0.3 = 3.3' "i 3.3 feet aboye mean low water 
: 2354 ¥ 0013 = 2407 pe eee 
-0.1+0.0 = -0.1' Height 0.1 feet below mean low water « 
i : . ' 23 1 
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FILMS 


. 


1. The Moon and How It Affects Us --- Coronet, 1l min. 3B & W 


a \ ‘ 
2. Ocean Tides --- Encyclopedia RELCSRILES * GONE 14 min. 


. 


3. ides and Currents --- ESSA Washington pias Center; Rockville, 
3 Md. - ical 15 min. 


1. Fhysjeai Gimacieeuphy --- National newt “of Science, Washing @n, DC 


RECORD 
1. Physical Oceanography --- ‘National Acad. of Science, Washington, DC 
~ . 12 in. 33 1/3 RPM 
TIDE TABLES’ ~*~ ; . hk 
l. Tide Tables --- a Dept. of Commerce Environmental Science Service 
: . ministration Coast and Geodetic Survey, 


U.S. Government Printing Office, Washington, DC 


» 
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’ : ° : GLOSSARY 


-Apogee' - time at which the moon is farthest from the earth; occurs once 
each lunar month 
3 ‘ . 
: % SETA - time’ at which the sun. is farthest from the earth (July 4) 
Bistnens - time at which the moon is nearest the earth, occurs once each 
lunar months 
> 


Perihelion '- time at which the sun is nearest the earth Menuany 3) 


oe © 
Tidal Range - difference between the level of high ‘tide .and the level of 
low tide ; m . 
Tides r the daily ‘rising and falling of xne ccepgawaters in a rhythmic 


movement. 
é 
ae + 
Diurnal tides -sone high and one low tide per day. The tides 
along the Vietnam céast are diurnal. , 


Semi-diurnal tides - two high and two low tides.each day with 

3 P little or no difference between consecutive 
‘ high and low tides. The tides along the east 

coast of the United States are semi-diurnal. 


Mixed tides Eid diurnal and semi-diurnal; i.e., there are 
: ‘ two high and two low tides each.day but with 
: considerable difference between heights. of 
successive high and low tides. The tides. along 
* the Pacific coast of the United States are mixed 
tides. 


. . Neap tides - tides occurring when the moon,.sun and.earth form 
_ . : ; a right angle (lst and 3rd quarters); the , 
. pulls oppose each other and the tidal range 
is smallest. 


” : Spring tides - tides occurring when the moon and the sun are 
5 in a straight line.with the earth (new and full 
eae ok ; moon); the pulls reinforce each other and the — 
: ~ tidal range is greatest. * 


ne 


x r . \ : ; \ \ ee wh, 
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